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PROBLEM TO BE SOLVED: To provide a blood dialysis apparatus which allows the easy setting of 
conditions of blood dialysis adaptive to respective patients with lapse of time and more particularly 
the easy changing and setting of a water removal rate while monitoring the blood states of the 
respective patients, a blood dialysis method using the blood dialysis apparatus and control system 
software for controlling the blood dialysis apparatus and the blood dialysis method. 
SOLUTION: The blood dialysis apparatus is constituted to have at least a blood measuring means 
(A) for measuring a blood parameter, an actual working section (B) for executing a blood treatment 
and a control section (C) for controlling the actual working section so as to execute the blood 
treatment under prescribed blood treatment conditions. The control section (C) of the blood dialysis 
apparatus described above has the water removal rate control function to capture the blood index 
values obtained from the patients* samplings at every specified period from the blood measuring 
means (A), to monitor whether the values shift within the set blood index value range or not and to 
make the water removal rate of the actual working section (B) changeable at the preset water 
removal rate change rate when the blood indices to be monitored deviate from the set range. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I] In the hemodialyzer constituted by having at least a blood measurement 
means (A) to measure a blood parameter, the working section (B) which performs blood 
processing, and the control section (C) which controls the working section to perform 
blood processing on predetermined blood processing conditions The blood index value 
with which a control section (C) is obtained from a patient's sampling is incorporated 
from a blood measurement means (A). When it supervises whether it changes in the 
blood index value range (henceforth the setting blood index value range) set up 
beforehand and the blood index value for [ this ] a monitor deviates from said setting 
range The hemodialyzer characterized by having the dewatering speed-control function 
in which the dewatering rate of the working section (B) can be changed with the 
dewatering rate rate of change set up beforehand. 

[Claim 2] The hemodialyzer according to claim 1 characterized by the blood index value 
for a monitor being a %BV value. 

[Claim 3] The time-axis of the point field where the setting blood index value range 
divided dialysis time amount into plurality, and the intersection 1 of the upper limit of a 
blood index value when it approves for every point Alarm Rhine which connected 
comrades and was formed (It is hereafter called an alarm upper limit) The intersection 
2 of (it is also hereafter called alarm Rhine l), the time -axis of a point field which 
divided dialysis time amount into plurality, and the lower limit of the blood index value 
permitted for every point (It is hereafter called an alarm lower limit) The hemodialyzer 
according to claim 1 to 2 characterized by being what is set up by between alarm Rhine 
(henceforth alarm Rhine 2) which connected comrades and was formed, and can set up 
and change said intersection 1 and/or intersection 2 at arbitration. 

[Claim 4] When a blood index value deviates from the setting blood index value range 
after dialysis actuation initiation at a certain time, The dewatering rate rate of change 
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beforehand set up to the point field at the time The alarm monitor time amount of (it is 
also hereafter called setting dewatering rate rate of change) and fixed time amount 
Even if it removes water by (it is hereafter called setting alarm monitor time amount) 
and goes through said setting alarm monitor time amount, when said blood index value 
does not go into setting blood index value within the limits The hemodialyzer according 
to claim 1 to 3 which removes water with the dewatering rate rate of change which 
made setting alarm monitor time amount and said setting dewatering rate rate of 
change add or subtract setting dewatering rate rate of change further succeedingly, and 
performs this dewatering control repeatedly until a blood index value enters in a setting 
blood index value enclosure. 

[Claim 5] It is [ whether when a blood index value goes into within the Umits from the 
outside of a setting range, the dewatering rate rate of change currently added or 
subtracted is maintained or changed as it is, and ] a controllable hemodialyzer 
according to claim 4. 

[Claim 6] The hemodialyzer according to claim 1 to 5 which is a thing controllable in the 
direction which lowers dewatering rate rate of change when the direction which gathers 
dewatering rate rate of change when the current value of a blood index value is over the 
alarm upper limit at the time, and an alarm lower limit are not reached. 
[Claim 7] It is a controllable hemodialyzer according to claim 1 to 6 so that water may 
be immediately removed with the dewatering rate rate of change set up preferentially in 
this zone, when two or more alarm zones are fiirther set up about a blood index value for 
fail-safe in addition to the setting blood index value range and the current value of a 
blood index value goes into either of said two or more alarm zones. 

[Claim 8] The hemodialysis approach characterized by using a hemodialyzer according 
to claim 1 to 7. 

[Claim 9] During system behavior, transmission and/or reception are always performed 
for information by communication link between a control section (C) and a blood 
measurement means (A), The blood index value information acquired firom a patient's 
sampling is incorporated from a blood measurement means (A) to a control section (C) 
for every fixed period, moreover, when supervising whether the blood index value 
changing by setting blood index value within the limits and the blood index value for 
[ this ] a monitor deviate fi:om said setting range The record medium with which the 
working section (B) is characterized by recording the hemodialysis processing system 
control information that it consists of directing setting alarm monitor time amount and 
to remove water at least with setting dewatering rate rate of change. 
[Claim 10] The record medium according to claim 9 characterized by the blood index 
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value for a monitor being a %BV value. 

[Claim 11] Even if it goes through setting alarm monitor time amount, when a blood 
index value does not go into setting blood index value within the limits Water is 
removed with the dewatering rate rate of change which made setting alarm monitor 
time amount and setting dewatering rate rate of change add or subtract setting 
dewatering rate rate of change further succeedingly. The record medium according to 
claim 9 to 10 characterized by recording the information which directed to perform this 
dewatering control repeatedly until a blood index value enters in a setting blood index 
value enclosure. 

[Claim 12] The record medium of the publication according to claim 9 to 11 which is the 
information it is directed that removes water immediately with the dewatering rate rate 
of change set up preferentially in this zone when the information which controls the 
dewatering rate of the working section sets up two or more alarm zones further about a 
blood index value for fail-safe in addition to the setting blood index value range and the 
current value of a blood index value goes into either of said two or more alarm zones. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the hemodialyzer and the 
hemodialysis approach of an operator being able to control or change a dewatering rate 
easily at the time of blood processing, and saving the result easily at a record medium in 
order to prevent superfluous dewatering and the reverse lack of dewatering which are 
easy to produce in the case of hemodialysis about a blood processor. 
[0002] 

[Description of the Prior Art] Since it is the therapy of the patient by whom the kidney 
function was spoiled, the therapy which purifies blood by the dialysis and filtration 
which minded semipermeable membrane from the former has been performed. In order 
to perform safe and effective blood purification with this equipment, it is important to 
maintain a patient's circulating blood volume in the living body proper. Rapid or 
excessive moisture removal decreases a patient's circulating blood volume superfluously, 
and has a possibility that it may cause a pressure decrease, a shock, etc. However, if 
moisture removal is conversely slow, blood purification will take long duration, and if 
sufficient dewatering cannot be performed, there is a possibility of causing hypertension, 
cardiac insufficiency, etc. 

[0003] Therefore, the hemodialyzer which removes water while supervising a patient's 
blood condition is developed. For example, the control unit which controls a blood pump 
and ****** by the output of the presumed machine which presumes a body fluid 
condition in hematocrit meter, and its presumed machine is indicated by JP,6-83723,B. 
With this equipment, since it is convenient since dewatering is direct controlled by the 
measured body fluid condition, but on the other hand dewatering is controlled directly 
by the measurement value, if a measurement means is not exact or causes 
abnormalities, it will become a big problem. Therefore, it is common to prepare Rhine 
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which became independent apart from the control Une in such feedback control, and to 
equip the Rhine with an insurance device. However, if Rhine and the insurance device 
which it became independent are established, equipment becomes compUcated and 
actuation is troublesome. Moreover, equipment will become a cost rise. 
[0004] Then, simple equipment which was indicated by JP,9*149935,A was also devised. 
That is, supervising a patient's blood condition, an alarm is sounded depending on a 
condition and it is made to suspend a dewatering pump. However, when this equipment 
only recognizes whether dewatering control is performed by the control condition at the 
time of dialysis initiation by comparing with the blood concentration measured before 
dialysis initiation, and cannot perform dewatering which was adapted for each patient 
and dewatering is not performed as the condition, a pursuer must adjust the amount of 
dewatering, and the amount of water additions each time. Therefore, although it was 
safe, it was troublesome and the human burden was large. Furthermore, since the 
above-mentioned equipment has formed a means to measure a blood condition in vein 
liquid side Rhine of blood circuits, the blood condition after passing along a blood treater 
(dialyzer) will be measured, and it has a possibility that a patient's direct blood 
condition may not be reflected. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the 
control system software which controls the hemodialysis approach which used the 
hemodialyzer which can change easily the conditioning, especially the dewatering rate 
of the hemodialysis which was adapted for each patient with time, and can set them up, 
and this hemodialyzer, and these hemodialyzers and the hemodialysis approach, solving 
each above-mentioned problem and supervising each patient's blood condition. 
[0006] 

[Means for Solving the Problem] This invention is [ the working section which performs 
hemodialysis processing to a patient, and ] predetermined dialysis conditions (for 
example, although a dewatering rate, a blood flow rate, i.e., an extracorporeal 
circulation flow velocity, a water addition rate, dialysing fluid concentration, dialysing 
fluid temperature, the patient posture at the time of dialysis, sodium grouting velocity, 
etc. are contained), especially dewatering rate. A blood measurement means to 
measure a patient's blood parameter so that hemodialysis processing may be performed, 
and to convert the blood parameter into a suitable blood index value, and to transmit to 
a control section, In the hemodialyzer constituted by having at least the control section 
which controls the working section to perform blood processing on predetermined blood 
processing conditions Said control section [ whether a blood index value changes as a 
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control means of the dewatering rate of a hemodialyzer by setting blood index value 
within the limits beforehand set up by dialysis elapsed time, and ] When it supervises 
whether it is no and this index value comes outside said setting blood index value range, 
it is characterized by being what controls a dewatering rate to go into this setting blood 
index value within the limits. %BV value is mentioned especially as a blood index value. 
[0007] Hereafter, dewatering control of each configuration section of the hemodialyzer of 
this invention and this blood equipment is explained. 

[0008] The dewatering pump with which the dialysing fluid circuit for connecting a 
blood pump, and the dialysing fluid source of supply and hemodialyzer for the blood 
circuits for connecting the hemodialyzer, the hemodialyzer, and a patient and blood 
circuits being equipped, and sending a patient's blood and a dialysing fluid circuit are 
equipped and which the working section working section is a part which performs 
substantial actuation of hemodialysis, for example, performs dewatering from patient 
blood corresponds to this. Dialysis processing is applicable to the dialysis processing in 
which HDF (hemofiltration dialysis) performed by the dialysis or filtration which uses 
semipermeable membrane is. 

[0009] A blood measurement means blood measurement means is a hematocrit value 
(the floor area ratio of the erythrocyte occupied to whole blood is shown.) as this index 
value, although it is equipment which measures various blood parameters, such as the 
amount of electrolytes, and blood osmotic pressure, whenever [ light transmission / of 
blood ], and the measured parameter must be converted into a suitable blood index 
value in order to choose dialysis conditions, following and Ht value - saying -- there are 
a circulating-blood-volume characteristic (henceforth [ Blood Volume is omitted and ] 
BV), PRR (the rate at which a blood vessel refills the abbreviation for plasma RIFI 
ring-lasma Refilling Rate and plasma from the inside of the body - meaning .), etc. 
which are an index value for checking the condition of the circulating blood volume in 
each patient. PRR measurement can set up a suitable dewatering rate by showing the 
dewatering capacity of each [ at the time of dialysis ] patient in a time, and getting to 
know this PRR measurement result. BV value means BV change value (BV**) defined 
by the bottom t5^e, and %BV value expresses this BV value with a percentage. 
[0010] 

[Equation l] BV rate of change (BVdelta) = (Ht value at the time of Ht value / 
measurement at the time of dialysis initiation) '1 [OOll] Moreover, hereafter, on these 
specifications, although BV change value is mainly explained as a blood index value, in 
this invention, a blood index value is not limited to BV change value, and it does not 
pass over BV change value to an example of a blood index value, but if it is the 
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hematocrit value itself and the blood index value which, in addition to this, specifies the 
amounts of blood circulation, such as solute concentration in blood, this invention can 
apply either. 

[0012] A control- section control section is a part controlled so that the working section 
performs hemodialysis on condition that predetermined, and has some important 
functions. The 1st function of this control section sets up various dialysis conditions, 
and processing and actuation, It changes into a suitable blood index value or its change 
value so that the 2nd may tend to use the data (blood parameter) obtained firom the 
blood measurement means in a control section, And choosing the suitable dialysis 
conditions set up beforehand based on the data of the blood and the 3rd are ordering the 
working section the selected dialysis conditions, and processing and actuation, and 
controlling them. 

[0013] As an example of the configuration of a control section, what divided the 
configuration into two by the function is mentioned. That is, it is two of the auxiliary 
control sections (henceforth a control unit) which take charge of the function which 
chooses the suitable dialysis conditions which set up various dialysis conditions, and 
processing and actuation, changed the main control section which takes charge of the 
fiinction which orders the working section it and controls it, and the data fi*om a blood 
measurement means, and were beforehand set up based on it. As a concrete example of 
a control section, the patient monitor (it is also hereafter called a console) which 
attached the computer can be mentioned. 

[0014] Next, the configuration and control operation of a control section and the blood 
measurement section are explained. 

The system which constitutes the blood measurement section of the hemodialysis 
processor of system this invention and control which constitute a control section and the 
blood measurement section consists of systems as shown in drawing 1 . The panel 
computer located in the center of drawing 1 performs system control by the sofl;ware in 
which system control is possible. Moreover, a panel computer has communication 
faciUty with a blood metering device (henceforth CLM), and communication facility with 
a patient monitor (henceforth a console). Said panel computer can always communicate 
with CLM and a console, while the system control software operates, and it can perform 
transmission and/or reception for information. Although above-mentioned explanation 
explained the system in the condition that CLM, a panel computer, and a console 
become independent separately, and they are connected, it is not necessarily limited to 
an above-mentioned system. The computer represented with other equipment, for 
example, panel computer etc., etc. may be carried in the console that the means which 
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takes out the data which become the radical of a blood index value should just be near 
the patient, and the direction of it becomes compact. Although the communication 
facility between CLM and a panel computer of the communication facility of 
above-mentioned explanation is only the one direction of a CLiM-> computer, both 
directions are possible for the communication facility between a computer and a console. 
[0015] From the CLM communication facility CLM, when it is a communication link, 
**%BV values, such as ** measurement time amount **Hct, are incorporated and a 
data measurement value does not come from CLM between specific time amount (for 
example, for 10 seconds), the abnormalities in a communication link are detected, and a 
communicative restart is tried. 

[0016] A data measurement value is incorporated by communication link via a 
conversion unit from a console, and information is further transmitted for control. There 
is an amount of amount of hemato value 2. target dewatering 3. dewatering rate 4. 
target dialysis time amount 5. current dewatering 6. dialysis elapsed time 7. dialysis 
residual time 8. blood stream 9. dewatering pumping-mode flag 10. 
highest'blood-pressure 12. lowest-blood-pressure 20. mean-blood-pressure 13. pulse 
rate which becomes the radical of a l.BV value from a console as a data measurement 
value incorporated by communication link, for example. The control information 
transmitted to a console has dewatering rate rate of change and a dewatering rate. 
When a command is sent to a console and there is no response between specific time 
amount (for example, for 5 seconds) in it, the abnormalities in a communication link are 
detected and a communicative restart is tried. 

[0017] The record medium with which the patient data about hemodialysis, such as 
some kinds of alarm patterns, were recorded on the panel computer which has a touch 
panel screen in control operation dialysis initiation and coincidence of a control section, 
for example, a floppy disk, (FD) is set, the software of a control system is started, the 
alarm pattern which suited the conditions of the patient at the time of hemodialysis is 
chosen, and BV graph screen shown in drawing 2 is displayed on a touch panel screen. 
In addition, above-mentioned control operation is about the control operation of the 2nd 
henceforth, and first-time control is set up while a doctor takes a patient's property into 
consideration. Moreover, although this embodiment explains FD as a record medium, a 
record medium is not limited to FD. 

[0018] In said BV control screen, the location of dialysis elapsed time where the X-axis 
is obtained from a console (converter), and a Y-axis show %BV. 1 and 2 are alarm Rhine 
1 and 2 beforehand set up into Patient FD. 3 is a line graph showing %BV in which the 
current sampling is done by the patient. In the case of this embodiment, polygonaMine 



JP200 1-000540 



graphical representation of the moving average deviation of %BV** which has received 
&om CLM is carried out for every minute. 

[0019] When %BV value is in setting %BV value within the limits after dialysis 
actuation initiation Then, when continuation and %BV value are less than the 
setting %BV value range, actuation When it is made to fall by the predetermined rate of 
change which set up the dewatering rate beforehand at the beginning as compared with 
the dewatering rate and exceeds the setting %BV value range It is made to go up by the 
predetermined rate of change which set up the dewatering rate beforehand at the 
beginning as compared with the dewatering rate, and the dewatering rate of a console is 
controlled so that %BV value goes into the field between said alarm Rhine 1 and 2. 
[0020] Said alarm Rhine 1 is alarm Rhine which connected intersection 1 (the contact A 
in drawing 3 ) comrades of the time-axis of a point field which divided dialysis time 
amount into plurality, and the upper limit of the blood index value permitted for every 
point, and was formed. Moreover, said alarm Rhine 2 is alarm Rhine which connected 
intersection 2 (the contact B in drawing 3 ) comrades of the time -axis of a point field 
which divided dialysis time amount into plurality, and the lower limit of the blood index 
value permitted for every point, and was formed. And a range of alarm is set up by said 
alarm Rhine 1 and alarm Rhine 2. Moreover, said each intersection can be changed in 
consideration of a patient's property. And by setting up each intersection, the 
dewatering pattern which serves as a target beforehand can be drawn, and 
hemodialysis can be performed along with it. For example, the conditioning screen of 
the alarms 1 and 2 shown in drawing 3 can be displayed, and each point arbitrary and 
divided with the point carbon buttons 1-4 of this setting screen, can be chosen, and it 
can carry out by making it go up and down a setting blood index value, and setting up 
Contact A and Contact B of each point with an alarm button 1 and an alarm button 2. 
On the occasion of the conditioning of said alarms 1 and 2, the amount of adopting [ with 
the selection block at the time of alarm 2 deviation of %BV value ] -during alarm 2 
selection- amount of addition of dewatering rate rate of change adopted with the 
selection block at time of alarm 1 deviation of %BV value subtraction is set up during 
alarm 1 selection (the dewatering rate rate of change adopted with said selection block 
is said also with setting dewatering rate rate of change.). This amount of addition and 
the amount of subtraction can be changed into arbitration according to a patient's 
property or a target dewatering pattern. The dewatering rate rate -of- change display 
which displays said dewatering rate rate of change is prepared in drawing 3 . 
Dewatering with said alarm 1 and the setting dewatering rate rate of change which is 2 
choosing and is adopted was set up beforehand, and fixed time amount (henceforth 
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setting alarm monitor time amount or alarm sensibility time amount) operation is 
carried out. By drawing 3 , this setting alarm monitor time amount is displayed on an 
alarm sensibility display, and can be set up with an alarm sensibility carbon button. 
Moreover, when a blood index value goes into within the limits from the outside of a 
setting range as mentioned above, it is possible whether the dewatering rate rate of 
change currently added or subtracted is maintained or changed as it is and for it to 
control alternatively. 

[0021] Moreover, it is desirable to set up the alarm zone (for the things of this Fig. to be 
alarms 3, 4, and 5) which divided %BV value into two or more phases with %BV value of 
fixed level for fail-safe as independently indicated to be the conditioning of said alarms 
1 and 2 to drawing 4 . When a patient's %BV value goes into said alarm zone, priority 
can be given to said alarm zone over %BV value range set up by said alarm of one line 
and alarm of two lines, and it can change the dewatering rate of a console compulsorily 
with the dewatering rate rate of change set up beforehand immediately 
[0022] A setup or modification of said alarm zone can also be made by moving level with 
the carbon button which can be made to move the level of each zone which chosen and 
chose each zone with the alarm button which chooses each zone displayed all over said 
screen in the vertical direction. Moreover, the rate of %BV value change of each of said 
set"up zone can be displayed on said screen. However, a setup or modification of said 
alarm zone is made by satisfying the requirements which the value of the rate of BV 
value change says as the alarm 3> alarm 4> alarm 5. The alarm pattern which is the 
above, and was made and set up can be saved in a floppy disk, and can be reused at any 
time. Even if it does not set up an alarm pattern to each patient each time, it can be 
managed with the above approaches, and simplification of actuation is attained by them. 
[0023] In this invention, the following advantages are acquired by preparing the alarm 
zone which divided %BV into two or more phases by %BV of fixed level for fail-safe as 
independently indicated to be the conditioning of alarms 1 and 2 to alarm drawing 4 as 
mentioned above. That is, when it separates from the conditioning range of said alarms 
1 and 2, dewatering rate rate of change is maintained so that %BV value may be 
amended in a setting range. If %BV value is not amended by the setting range in alarm 
sensibiUty time amount, the dewatering rate which ampUfied rate of change may be 
appUed by conditions. Moreover, since dewatering rate rate of change can be set up 
finely small here, a dewatering rate can be changed quietly. Therefore, it is convenient 
to control of dewatering in early stages of dialysis in the conditioning of alarms 1 and 2, 
and in the alarm zone divided into two or more phases estabUshed for fail-safe, since 
dewatering rate rate of change can be direct changed into the range of fixed dewatering 
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rate rate of change, it is convenient to control of dewatering of a critical region, for 
example, the telophase of dialysis. 

[0024] Specifically, control of the dewatering rate of this invention is performed by [ as 
being the following ]. When %BV value comes outside the setting BV value range after 
dialysis actuation initiation at a certain time. Water is removed by the setting 
dewatering rate rate of change and alarm monitor time amount of a point field at the 
time. Even if it goes through said alarm monitor time amount, when the 
aforementioned %BV value does not go into setting BV value within the Umits, Water is 
removed with the dewatering rate rate of change which made the still more nearly same 
setting dewatering rate rate of change as this to said setting alarm monitor time 
amount and dewatering rate rate of change add or subtract, respectively, and a 
dewatering rate is controlled to carry out repeatedly until the aforementioned %BV 
value goes into setting BV value within the limits. 

[0025] For example, on the conditioning screen of the alarm 1 and the alarm 2 shown in 
drawing 3 , the dewatering rate of change of the alarm field of point 1 field can set up 
alarm sensibility time amount now in 1 - 10 minutes preferably 0 to 200% beforehand 
for 0 to 99 minutes. Therefore, when %BV value of point 1 field comes above the alarm 
of one line, or below the alarm of two lines, In removing water for 10 minutes the case of 
fixed time amount, i.e., this instrument setup, by changing the amount of dewatering at 
1 • 99% of dewatering rate of change and not going into said setting %BV value field 
with this dewatering rate of change temporarily, it controls to remove water by 
changing dewatering rate of change 1 to 99% fiirther. Although above-mentioned 
dewatering rate rate of change and alarm sensibiUty time amount can be set as 
arbitration for a patient or the purpose, they are set up like for [ alarm sensibility time 
amount ] 1 • 10 minutes, for example at 1 - 10% of rate of change. And also although it 
removes water and excels with the dewatering rate of change of the increase of 10% for 
[ of the beginning ] 10 minutes, when it says that dewatering is still more insuf&cient, it 
is controlled to remove water by the increase of dewatering rate-of-change 20%. 
[0026] Since a dewatering rate is mainly influenced with the rate (a drive and halt) of 
extra filtration pressure and a dewatering pump, and the rate of a blood pump, it 
controls each above equipment to become a suitable dewatering rate. Moreover, a 
patient^s %BV value with time falls with the hemodialysis passage of time, and if it 
begins to drive a dewatering pump immediately after a dewatering pump reaches 
set-up %BV value, as a result of slowing down a halt and a blood pump, %BV value will 
fall again with initiation of dewatering. When it does so, the pump which it began to 
drive will stop again. Thus, a pump causes a chattering and is not desirable if turning 
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on and off is repeated for a short time. Then, when a blood index value enters in a 
setting range from the outside of a setting range, a patient's blood index value can be 
uniformly held within desirable limits by establishing a time delay. Or the 
above-mentioned purpose can be attained by enabling it to maintain the set-up 
dewatering rate rate of change as it is (** which does not add or subtract). 
[0027] Moreover, the tolerance of the convention to blood index values, such as a 
hematocrit value and %BV value, may be set up instead of an above-mentioned time 
delay. In this case, when the tolerance of the above-mentioned blood index value is 
exceeded, it is directed for the first time, without modification of dialysis conditions 
being immediately directed by transition of a blood index value. Although neither the 
blood index value to set up nor especially its tolerance is limited, it passes, and if it is a 
MATOKURITTO value, a setup of the tolerance of deltaO.25, deltaO.50, and deltal.OO 
(delta shows change) is desirable. 

[0028] Furthermore, when a patient's %BV value with time falls with the hemodialysis 
passage of time and a dewatering pump starts a halt and actuation of a blood pump, 
actuation of water addition equipment can be started with it, a water addition can be 
poured in to the patient inside of the body, and it can also process by raising BV to 
which patients decreased in number. In this case, a halt of a dewatering pump and 
moderation of a blood pump can perform efficient hemodialysis by carrying out a water 
addition, without interrupting dewatering, since the need becomes that there is nothing. 
Moreover, in case said water addition actuation performs dialysis processing by HDF 
(hemofiltration dialysis) performed by the dialysis or filtration which uses 
semipermeable membrane, it is convenient. Furthermore, this water addition is useful 
also when the amount of blood circulation needs to be filled up immediately [ when a 
patient starts dehydration ]. 

[0029] An PRR value may be displayed on said BV screen, when the PRR measurement 
which sets up the amount of dewatering by pushing the PRR measurement carbon 
button of said BV graph screen makes it start instancy and this PRR measurement is 
carried out (for example, PRRl-PRRn time). The PRR measurement procedure is as 
follows. 

(a) At the time of PRR measurement initiation, memorize the meteoric water rate from 
a console and set up the PRR measurement dewatering rate set point to a KONSO SOL. 

(b) Transmit a dewatering halt command to a console after PRR measurement 
dewatering time amount progress after that. 

(c) the dewatering rate which performed PRR count to an PRR measurement time 
delay and PRR measurement dewatering stop time ****** further, and was memorized 
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at the time of initiation - a KONSO SOL setting up - a setup a law is terminated. 
Said PRR measurement is shown by the incUnation of drawing 5 , and it can ask for it 
by the bottom type (2). 
[0030] 

[Equation 2] 

PRR=UFR/ (l-(%BVdeltal/Tl) / (%BVdelta2/T2)) 
(2) 

In a front type, UFR is a dewatering rate between **s in drawing 5 -. 
[0031] In the above embodiment, although the control section which is the focus of this 
invention was mainly explained, as said working section or a blood measurement means, 
a well-loiown means is adopted conventionally, it is the range which does not deviate 
from the summary of this invention, and the control section which is the focus of this 
invention, said working section, and a blood measurement hand can be combined with 
various variations. Thus, the dewatering conditions measured beforehand and a pattern 
become possible [ predicting the condition of the patient after the predetermined time of 
dialysis whether it is the thing which suits a patient ] by measuring an PRR value. 
[0032] 

[Effect of the Invention] Since a setup is also performed and a change of blood 
processing conditions is also easily made, supervising a patient's blood condition so that 
the blood processing which responded each time and suited the patient may be attained, 
health care professionals* burden is mitigated. Furthermore, since the equipment of this 
invention is a simple configuration, it is easy to introduce it into a facility, and the cost 
of the body of equipment can also reduce it. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawinpr ll It is drawing showing an example of the system which constitutes the blood 
measurement section and the control section of a hemodialysis processor of this 
invention. 

[Drawing 2] It is drawing showing BV graph screen displayed on the touch panel screen 
of the panel computer which constitutes the control system of the hemodialysis 
processor of this invention. 

[Drawing 3] It is drawing showing the conditioning screen of the alarms 1 and 2 
displayed on the touch panel screen of the panel computer which constitutes the control 
system of the hemodialysis processor of this invention. 

[Drawing 4] It is drawing showing the conditioning screen of the alarm zone which 
divided %BV value into two or more phases with %BV value of fixed level for the 
fail-safe displayed on the touch panel screen of the panel computer which constitutes 
the control system of the hemodialysis processor of this invention. 
[Drawing 5] It is drawing explaining an PRR measuring method. 
[Description of Notations] 

1 Alarm Rhine 1 Beforehand Set Up into Patient FD 

2 Alarm Rhine 2 Beforehand Set Up into Patient FD 

3 Line Graph Showing %BV in which Current SampUng is Done by Patient 



[Translation done.] 
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